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tation of interchangeable amplifier components. System 
compactness is ensured by employing efficient fiber 
amplifiers, directly or indirectly pumped by diode lasers. 
Peak power handling capability of the fiber amplifiers is 
expanded by using optimized pulse shapes, as well as 
dispersively broadened pulses. After amplification, the dis- 
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their bandwidth limit by the implementation of another set 
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in nonlinear optical crystals can be implemented, or an 
Anti-Stokes fiber in conjunction with fiber amplifiers and 
Raman-shifters are used. 
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n^Dii, y b mm^xm»^^-mm\k?^ 

AtBKST4tcfetCU, 80 0- 400fs MOWE>S/ 
- P/iAXtf2 . 3 m«M««>Y I) iNBKCttff « i* 
waitsonfett: J;**-*- FY bBll|7 t ^^HWfiB 
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«crt«r< HUM'S. >*-KYbfWB^r^^©iew 
WNo- 0 9/3 17, S 2 1 K*BM*lfc**. YD* 

[0012] ttM^«AftniM»k:«#An&n4fPfi 
jfc><jk*Yb-?T •pu*— w*, «issaisnfc (3, 

forta et al,,'Enviroirran tally stable picosecond vt 
terbium fiber laser with a broad tumnq range*, op 
C.Lett* , vol .Z 3 ^,615-617(1398)). C<3)7t^M/- 

u ~l*"0££ $ tttJUMMt tc j: o MR $ 

O ? £ U J: *«t * MA a . £ 0&tk<D tr - 

*£Ufc'Ob;s©;<>F«*. 5ps©ft4v< 

10 0 13] ^tRSttift^C^HfMt^K^^Rl/r 9 

giSSa^Sftteo (M.E.Fermann et al.,U5 Patent 
No.5 r 83Q,37? and N,Ni5h1?awa and T.Coto.~5iroultan 

eous Generation of Wavelength TVnable TwX&lored 
Femtosecond Soli ton Pulses Usinq Optical Fibers," 

Fhotomcs Techn .Lett., vol ,il,no,4,pp42l-423MS>* 

G>tt*, %LW5l#XB\tZ 0 0-4 0 0 n m(cH|HSn 
£ <Nishiz5wa et al.Wfl!) „ S^C. 

At. fl(>ftq6*vci<tt<r». s&k. BR re 

j£<* ftfc !/A * Alt, 9 -7 > $'7 * £ t'- Kf * fc»© 

[00 1 4 J YMftttH^fe^OU^-c, 

fCfftU'. *©J:*fc?7^«»BW:, Hft**~ 
K*?y ^^t:ie-?*Ciaa;Stlfc (M.E.Ferroann f Techn 
ique for mocfe-loclonci of multi-wotfe fibers and the 
construction of compact hion-power fiber laser pu 
Ise sources \U.5,5erta1 nurcfoer 09/199, 72$). bfrL* 

[0 0 15] 
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10 0 16] 1 ) M;fJlA&*~ FjfcBL 2»fcoFi 

[ooi7]*«te»«S{bsnfe»feea^^^t, v 

U-tP'CflM*** (, WC * > y 3 ft fcW« 
ft?7^^vlt(iB<>, flEWT&C i*C. t/A?A<»NK 

j <WfHM>|fc b r- jr M •? -tttttt, lt«N»K4) « c 

n*. smmm^bx, mmn>M*&, ± 

[0016] ttttBK'WXK, Battttim^li: 

looici* etc, ? 7 j^ftmwizx*^^ 

HI L T * ♦ - 50 <iU AiMcttnT « c 4 tt* < i£A 
[ 0 0 2 0 ] 7 r -f w waMSWfc'<* «¥Hlti 

a) Ksapft^ 7 ct massif fcsftfcis 

If^n^o fcS^lt STO^<7>^*- K 
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&7 7 -< '<Bfffg?-&6fl 1>-C#WB? 7"7 7 4 

#io7T^£ffiSTr*c±t\ pen*, pniie, 

u t&wmmt%&o>s A X&&MCt2>tttblZ. E r 

[0022] ??>i/7 hi®;6*a(fi©7P-fe?;ttifi 20 
m*. 3ft)<,c®mZM&2 ft, 4:<D{a8 0 0 n ntinUE) 

[0023] Y btf«Sffl<£ffi-JHl«i'- FJMOttb 
OtUT. ha? 7"Yb7 W;<i>-l^sgffj;*ft 

> FflWWMS<,>J.'- FvW2&jgl£-f Sfci&fcJiSSft 30 
[0024] ttttgtt'tjlxtt, +£ft7 r -{^gCCfS 

r * c i -chb W(ca.'j%(t s n*. * © «t ^ & was 

I*. < £ 4 l 0 k ai©fi<* £ I 0 d B/ k mtlT© 40 

£tgflt"3'&fc#!<:, 1 Od B«rSa^4^* e» 
7 4Xt>? + -7«4U*. 7 WfgjSSUCfS-j '<:<!:(£ 
iS*««a»gf5tCfe^ 7 -77 7 4 .'<75 7 ^IsHfrJS * 
«f4C£-C. iifc&tfcSft*. **><>MI9 Hl>$ 

[0025 ] *7T-r'*-ecQi£;<JM«>?-7:/t'7 nc 



$832 002-1 1 83 1 5 
U 

7h*isra-r^c£'c, *tttsfc^waaawsj¥* > n 

jt. #>7VOM(cW(., CjR«Ci'7 HSft*. 
T>-?>fm^» F JMDflStttt, 7?>f7 F Ufc*> 
y/WXfcSSfl'fiCi-e. WlSTiSft* 
[0026] 

[istasnfe^*fiiH<o»ifl^] mi<o-mt$tiki' 

- K*«* »-* i sm> tu&.ehiv<i\>Mt, /<jux 
^^ya-zi-a <psm> tc^stx. •t-c , c-'<.'i'A 

It. ^8J[fl<jtcB5|a?W4ifc«3 ti^>p *JSS3-nfc.'0t'?;tt > 
t> z> f K*>7*^nfeYb 7t 3 (WIS* 

ami ) <d£**- Ktcjsssn, -ecr-.M* 

^^{4, i»if< £<>! OjB'WaStl*. StfkK. >'WZ 

it. A*AaiB«ya-*4 (PCM) (ctt^«n. 

[00273 01 icipi,t&MMit. a. -^a-c, 
4-7©^7t^?-i. ; SMI, PSM2. AMI 3, 

PCM4, -»t7>^^a.»*. stoifetfiinccsa 

[0 02 8] WT. »W*SM-PSM-AM1 -PC 
M^'^^^tcpg^fi. S M 1 it, »*L»<tt?*Ah 
fivijuxjfejffl Ct'-r3fc»5) *WT*. PSMtf. » 
* U <!*-•*:©• 7 T-fM6i7f(.,, SM£PSM«H«© 
ttdtt. If* 0 < lt«S-C!Trten&, P S M©til*l*, 
«f*K liAM 1 •ti> 3 .-^3©rtSI^'Y l)^ilIH7© 

S. A&l'i*PSM2£?7^rtt«ffl7©ra<©-'<^* 

Hsf*L.<WffiTnfSf#2!j!>«ajR$^. PCM4**. Sf* 

It. «U ^jfc¥7* '.i XJU v iOaWtS^ P 

CM4ICfl!fc«U. PCM4^«Ns«». HIl<C*U> 

A-Ctft>iT*, 7 T^^7'7 » ymsTts^^pCM 

7 t H'^tf 7 yi— Ji-*ipcM^©<ia<cffi=b 

[ 0 0 2 9 ] 7 * .u MH- -9**./- K^iBUD-lHi O 

•c. ■7-5->i-'7 hafftStaetgE r7w.'(i-f#, m 

2©SM1 l)(^<Cw:S4a-Ci,»-6o 7* A F#U— 1f9 
It. gft!. 57j<mr-200 f .^DigbH 
W5 0 H z V 1 n 1 <P'f*3x* 4f|iK© 
ifex.i'.JU' V h >?W < IfcRA America, Inc., Fentol 

[0030] 1. 5«m*>*2. 1 n m©;S«:W«h-© 
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tCtWrftftZ* argCE^it, J, 5*>6 2. 1 

<D|&*ft^(>yc:^ (LP,Cordoo/Theorv Qfxhe Solit 
on Self-frequency Shift/'Qrt.Lett. ,21, 662(19*5) )* 

OOpmllfftKllKftll. 0 0* ml*. /Si$& 

ffl$3T?>isi $ 1 oai#j*3tt*« *flwh?f«« 

[0032] 77>^7Hfc.'OWl 4 05fiiaM 
*4>o-*OgafflWfrC*-M^dLiNF)03 < PPL 

n > 1 1 -cwfcn*. < cvxtto&x ■ 

&(DJilWWtC#-^LfcPPyf 
h PP MgO: L iNbO s . PP KTP<J>J:$ 

*a«Ti»feSii& t tctklt t i3flim<Dft£«PP 

LMttaii, ft so 0 f s©/c^^ii(cj*isr* 1 . 0 

h ^mtmxiD&^lmW<l>m1t&18#& 9 £££4i 
fc^^A«ii. fefeJk<-ppLNSrfl«>«*cctt:ffhr 

tftfefe. 40 0 f s^ l >^Ail8^^^SSSS!SEj(ft 
SnfcJWAB. «36> Saim<?>PPLN*iWi-r 
co'tJtxiniJN*. !aifite&)ft5nfcM^^<s 

WlOOf sCC3*Tr4*-C**»6h. 7V^^7 h 



4*032 0 0 a- 1 18315 

is 

[0033] ^6cc, aaissasish^oi^B^^^ 
mmmmitot, mmx2 ui -a*> 

[003 4] 7?>*/7>. PPLNItift®lla*t> 

I*. 7^>^? h^*/»JA^-A(D*?T ^< 4 C<£2 u 
mJ:O*§^*«*0l**Ci , C l «B«#l4. 2mih« 

Ml Ulfrfr 9 1>^7 h «M^f <> 
{00351 **t»tt. #«*Hje»Sefe^P-b^<0-/ 

aiBtw^iiia«o#4>a»it l 
7hbfc.'f^^o«.tins«j;*JH^. hex, 
mx<oma u tc> w * & ^i*. «fco**ft#^> 

[003 63 ch^H3«cssntoO. ccx. mm 
4, 

[0 03 7) PSM2*c«^<-?3^©ii« , C«ft4»»* 

KMMKcfflr " <^ x *» ^ fe»«c . as ft »*sase 9 

•/>*sPCM4«:ft«*h4. l/*Utt#6, PCM4 

*I4)^iS«h**n*4. *tttKE)H»*l>*. 2-X 
<h 3 M 13/21 %0Ktt. 1 m ffl(Dfffi«*«r'lil 

3 Wit I 3/2 I «»fe«ctt^T, B^JHFffl^ftil 
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7 7 -iWi&S. 7 T ^<^©3;xa*KD^«B»tt 
^5S»»il!i^ -C > T©T?5 4 131 ivc**. C © J: 5 

tc. WS*si£^4£E^r7 7^<ftm;i. v 

[00381 10 AfcLh©> W xii23R* ?t 9 fcfcfC It, 
3 U"&XftlXC>nmK P C M 4 TT©«*tt 

AcmcxKictti. com^nat^tcm. ps 

M2«*fc3l7 7-f"65tf . W«***» PJRVNi»1f« 10 
fc07r4><. ' (B.J.Alns 

lie ex »1> U77 -/.'V {T.M.tonrxK eta 

1 . , *Holsv Cptical Fibers 'An Efficient Modal Made! , 
j.nahw.Techn, ,vo1.17,no,6.pp.l093-1102> ilEftjft 
Afcft*. W-7t^m4*-U77 ^"©M??**, 2 
iX. 3*, foJ-:tl<iasyc©^Sit<DS®5I6^a«:S*«I^ 

?A<D®f£tet*. P S M^littKfiiUt-Clkm'^ 
4<-» 5 C 4 Tib ? fcb *5 , P SMiSKttffl-Cflfpr 

#sJH©fe«t>(i: t'^f-^©^^ uVUctiMb S ft* . 
[ 0 0 3 9 ] 2 3 *. J: 0' 4 :X^tt©SBPJtfeft 
tt£fc^S!I©PSM2#05tc;S;5ft-C(,'<£>, PSM2 
0 a tt, iiS®FSSi*)aSf$^36? 7 * 

a. *&t,»i*. .fn^m^<o3'X»«!€fp*c:4^x > a 
*7 1 ffi<fl>LP 1 , «-f. fete^c-tr-n^ft*. la 

S-C. PSM2 0at04^43iX3«!«. ><H.att«7 
t-T/<«>3KW1 5, 16. 17*6^4?. BI&8 
ft*. afiJ©i£gS7 t 1 5 Its Vb<D3%.£&Q)U 
a <>o-*©7 t ^ .'<r-*-5, ffiwoim? t 
^<l5lt, 8«B«9tt*3T-//<l 6K«l*«ft, £ 
**-:WA*JfMVA7 s AM:<>**A,, BDrtg^aflft 
S€-3^»»tSWi«-S-*fcWC3g*3^ 0 LP, , * 

77-/M15S*. 2»@©ft®|7r^<l 6 4E<,»<ir>7 10 

T-f^'ivr*?*? rfc^rtfcttsft, 2ffi@©l£ 
•r. 2ss©»7t 1 e vvzxmmttt 

ftf*fc«>(Ctf:. iSrapSSNA>0. 20&<>-77t./ 
If I*. 3#g©fc587 t 1 7 0>S**- r" 
©jSfcLP, , *- 1" 4:gtt8-tt*^«)(C, 2»g©& 

»?7-f'«i 6(Dtmv. m{<omm®>'>&t>tii,. 

*£8fcWfcMfc«n*. 3ffiBo>tt5Bf7 7^ , vi 7tt, 
)W»-CS&»fttt>fe, JS<f»*. 50 
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[0040] *Wtf*- ndMOMfKrU-CLP 

4-c*tt4ifitf &ftftt>5 0tt4>«tf**n(siteft* 

o, £7 7 -fittiwr ^>7->}0>mm^t. 

^«t<tt2&«i?**. a#S<PKV7r-f"4>LP 
, i *- Kfl>!E*«>x**fli. IS 5 KffiTJ: 5 «, i8 
}R-eS£j5E8fSS7 7-fMfg*i 8"CK«3ft&. 
- KiXOjlRX*- K4©W©W^tf*©rt*#*« 
J: 0 . FMT'B*HSH L £i9g!ft* J 10-40 

nmCMgffcO. 1 0-4 0nm©ra<i0A-**hJMfl* 

[004 1)77^ ftmUT 9*>*VQ* * JMPJB 
^<*. 3#S©«:«7T-fv<17«!Ybit«WC|3JSS* 

■ttici-c, 'J>s<sna. c©3«8«, Miietitms 

[0042J 4*9HfcW*£<fcl*£#. g»«©te387 

[0043] AMI 3©|^g|5<OY I) asj«7 t ■<>■«,*, Y 
I) ififS kHi 2 - 5 **9« "C, &3 in T* * 
l-tiJ:^*- RS*ct>YI)»HP7T ^^JWfcS 

K7 t ■om i s>i$m*-> kjmw* ft**. 7 T 

^•<C37Sil 1-50 fiaiHBtjt6ft<&. :B'SB4 S 

8**&«wc. g8lm©YI)7T-r^JJ^l8ft6. 
[0044] •'WAEHrtt*. PCM4'C!f*>ft4, PC 
M4 a. <* » jlfi* Afb <0 4 KSt; ^ 

[0 04 5] 7 7^-'^^i»7'5 7*'iaW 

hzm&K&m&QtotlilktkWi (A.€aly«iaska 
s,et al. , 'Use vf chirped qunsl -phase matched oater 
ials in chirped pulse amplification svstans'U,S..Ap 
plication t*>.08/S22,96?,-e©f'lSta:. CCtcff^ArR 

[0046] *twi«^n-«tt«o9tKf«xtt. ens 
4. 

[0047] «<c, sMitt. mmnmi. 52- 

2 . 2 « ja<0/O r-«j£< {C»ft*Sftfe7 * A h #t U\> 
r©/DfSE«50ft«(CHj(BS<liJ« 7 6 0 inn - 1 . 1 ji jn 
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W\>A&flZ<DKt>W>ftZ* HRMMMtt. 7* ft 
? ■? >*>7 7 7 4 .» <*> 4 v»its/ y * cfc o «t i$ 5i«« 

c 0ttWf: M -» r , ft 3 - 5 ii n U±<MfeKMUt 
Sti*. IttMi^: , 7 8 On m*>& 5 0 0 0 n 
in. Sr<Dj|«niB^jfe««n«. 2pm«PB©^x 
Jtp-tt, Tro AAl'ttH oHSttl? 7 c 4 

L iimflMT'tt&ft*, Wi^ft^^li, 

4MtifclMMMft*^icWr-«~ FYbJffB 
J: 0 tti 4 1/- hv <ji a x ft jH** £ g|| 4"* & 0 
[0048] t"J*7^>-*'7#20, Tm3tf0te« 

ittctaxtsAtmii? r -//<*»©-«s»oie©sM i c 

ft** ; JMKt*«ttfl>fe»«: % ±t:©7 r ^«|jU 
ifre&tfftwafc&t'o E r7T^*i*-lWrt>;*&jH 
ccftfe*IIIfl5>fc©4irT. Er*«B*fe*7$V*-P 

1 0 0 4 9 J S MG>BIRWtoO 4 <-<C . SMI d#B 7 

uisanrtoo. 3^>^7h*-tf7T<f><r2 4 4£ 

l'ttEr/Yb7T4'<&ffH2 3£TC*. cc-c, 
* * MlifS&jSfiS 2 5 4 U > X* 2 6 *ft ? C&ft 
7 5 0 n mRLtcp»**4^>lt*ft < 4 8 I 0 a mfil 

1-3,1.5, 2jimft*»T l »^S'7|>Wk>«, 

a* Him./, B.o^4^'if^><D^-?>i/7 h^T *r 

4, ^«0(4Bi««W2 7 * j: ttmvrv 
-f>tig7tc?ssnri^, 

[0050] SSft 5 I* ©fc» 

nft»nwftfeat* # *- «»7 T ^<<&3>x#»<Gi»jtf 
a». ^y^©3;^»8t(DS&^iBt(T^ A*i*t* 
«ts<*wiar«c&ttt<. cfttt* 2#$titfl>»#»r 

0 n ni«rtX*«6ttAltfr6ttt^6'C**. 
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[ 0 0 5 1 ] Y btiWSBJfi^- t-m<D9tO>m®± I* 

ccawuT^a. ecu Hsaaa©^s25«*«ss 

ft, *^>^**B8 4«K^h-^^*«4« 
*Jfc*fcft4 f fc4*tt. K SSmn-CHlWiEr 
7 7 -/^U-yf- FjHBfcttofcR;* 

m- \. 0 5^ <*fcr*fca&«: 

0Bt4ktt, ecru u ssttUHMTwMMMr 
**a*7 t ^^<^3%»fcoitwth^r^*t»3«jJ 

23t»ftOtttt. ATtetf ftMft MU»Y i>HHflB4>8tl 
WS'/-F*2Sa;T. 3B»*-FP**YbA*l* 

<**. A<>fftV^t«YbyM ^MM^fiQSft 
4. Yl>vUh>jWW* E8tc:^fJ:^ 
kl. T -/j<3 6 K&ttSftfcf 7 -{ 

*4^^t, #-!|7t^ <T,Monnoe.e« al) 

4, *©J:*<tBWI4JlfWt*4SM^ 128^! e 
4U"CjR*ftT^»4. CCC Y!)^7^. j v3 0t^ flR 

*M-i6ft«, (B*<Dfc»«:» Yb?r-fM3 0« t El 
8«C3Wi:*»«:. WJ*7»6^7 i' KaJO^Sft*. l/^ 

&R9RtM*£3«ftrt»«tt*. H*rtt*3B«. M 

flfflSft« 9 JEK^7 r #'^+-P3 34*. V»3 4«Bl# 

[ 0 0 5 2 3 *- U 7 t /<*ll»\ftU9ftt|l8 CC 
mLft:^^7A4(3:4Af£|S3UX k «bD, C C r-fTftPW ft 

77 -//^ffltfAft***^. ^ t ^<r? ? dVttlH- 

tt^CttWdES 5-T?«*^^^ft4. 

[0053] *tt*r4^rc«<>BfJWctw*, 
iE»irc*fw*Yi)?awt?A9, ene, ^ 

fifi»1&4#«{t(t&fe»<C.i|»|ft7 7 -f M-7^ ^ 

fWAA^Jt. M 7 7 ^ / w J: 5 ftWWMUMHI 
X€t&ft£L/ttt'. " fttteW YbifdS (A4^it 
fm<DY\)Wm) £&C. JfcMrj-YDUWWV^^ 
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mvc*j*j. cc-e, mi<it, Ybte*iS4 0tt& 
vtm-mx aa o#*sm#3*voft. 

[0054] |i9©4»©SMl fit. BdCCMl/CSg 
Stt/cJ: V*«l##>7Ybiaffl84 0*W**a9«, (Hi 

©Jiof^^Befij^j^snrc^, Yb7W<4 4 

it. £«{P#I8J*-C, flSft+3 1 *i*-©fiB3fcKJB«:^ 
■itfcfetcWAi* v inii^ftei 1 3 7 

it. Y b<DfW'<> rwcVtr*tot&B»lH> Na&<> 
fc. Yb©ffl|»^>F«<cJt^'>84/OF«t4^( io 
JUftCDfeftftNgfcrft. ?*> -j mifife+S 7 t 

-rrsnftav ♦-**fu&K ft-T'g 

WH'^ jJWHJWIW, Yb&»8rt'C?ifrS' 
^.v-cjl-^ti:, iEKf-t— **ft&. Yb&MSft-C©.^ 

.o.*&£jfoi><,>it£ft*- ko * ph.. mibnm^z 

S4 o taw a m&zt>iam.? 
ft. 

1 0 0 5 5 ] S M 1 f f*j© Y b »<SE 4 0 rt©&tt»tt" 

W<> FteKtb^'hS^o F*S£&-^*C*ft ; 
SfcYbHMS40^©A*>OUA*tt, ffl^Jl-A*! 
iCtt^S < flctf ftl«rft«U'i/, Y b*tfflS4 0©W 
{Btft-SftfttfiSK, TTttfcfc, l otLhr-frtmitfr 

6<to. «fc. y b fe«fin 4 o rt«p*uf#ife*ait'j^ < «t 

[0056] wmmm<o~^t o-c , &2 5 m© 
Ybifl<ss*siiSffl$n4. *j 

0. £-1 p s,<G><ilM%t3 - Bi\n\V>X.*i? I* AM 

*. mmji><**9>M*. YbWMMo^-ct'- 

K*B©/<> FW*ft2 0-3 0 nni*"CJfcW**s, ffl 

*i*rc©* * - ?"/ii|6iS:<ce9©r-*)5®-c, s^^cc 1 

0 0 f s *-*«>.'<Jl>;UB#fS&tt4. fflflUKtttfti 

©*c. «MWttt;WX7 7 -f -'Vit«Bat*, 1 0 * p i fc 
£0«*M3±«>*ft S©*«BBtMBf:? h IrflftC £** 

■car ft, mupfc&tc. 5S*itYb«fl"iis«:feia«ai*» 40 

•W««tH«:NW»f Ct-C. 1 nm*ftl>lt<£ftt2tT 
*K*ft. fciiiit. «J8nm©^#|-il./op*t 

[00573 fttta^M^^gassBUD^aaiSi, 

.•OI/*©#eff&i3< Ciai/©*"**' hJMtiRg>*fttt 

i*4»ffll**8<S8©fcr-j> 



#832 0 0 2-1 1 831 5 

cnaaw-tsicsasisftft. ssu*7t^<to 

iefitlBiS£SSC«W?ciiSlS(Si?(ltBigti4»n I <t> It 

(t ) = tP (I ) L. 
cc-c. P (t ) it*^i-^r-©wriftr-*'. , «9 
-■c*ft. mmm&mmommtvsiiwi, 

vrj.t>H>, Sw=rL [3P { t ) /B t ] . ftftKtf 
^jU^ypvr -f-'l-P ( t > = P, [ 1 - ( t/ 
t,) J ],cc-c, (-t,<t<t,)©JS&. ©is* 

&*B0t*|l«r**. -t-tlC. &K.iWZ7 07 7 -{lib 

wlfifeiC-S'actdS. mSH-Cl**. 
[0058] Y b«Mfl»4 0 ftfef * - ^tjl. 
Ait. 121 4 J: ^ feOWtt* ffi«HB«rft«7'CJI»lSS 

n*. *>ft^i*. * *~7U<.mtmu:#''>iLt<&8k 

Jt©fcit>ic:ffibftft. hsktW sm 1 f iiw&or, 
£>5 3 0 n m© y 'J - > x i> I .'Hfl«r©7 * A I- 

[0059] B9(carft«i*- Fa 9 > Y b 3 r >< 
l-- 1f4 4©{t*>«c, YblfMiSiCf - F^^fc^tCSiJ 

0£at>ttbti«. cn6s*we«*. ^-5'>^7hE 

r**l*ltE r/Yb77 <f>iU-ir, ABfftfeiO r T 
ittA^l^itHo^T^^U-lffeJ;^. h"l— 
-y^Ji-XjfcWtltf ft. C ti*399©5t?^«5itaiJ<i icSS 

[0 06 0] HI Y.'f«je*t>s.-/l. (FD 

M) 4 5**1211 iC^T«$t.'A-7-AK:ft]^6n5, C© 
l»&PSM2«ri5b*>ft<E>-. U*H/<C*J6, tft*S*t^- 

t- » 1 7 -fls^risw ft fc»ic psm2 \tamtt I 

*S«n&„ IB 1 0 tcmTY b 7 l*HW«»««, 

[006 1] ©4>S(*^SfiKTIt, F DM 4 5 .$5-*© 

*BS©^. ttiS7r^^4 6lt.'0l-J<; l ftgt ! ©a.*«: 
43<ct*<Ybie<ia7i«:it'l*»«isnft. tfUft. 
teiaatt-'Jj^ t*p7t-/ *tc j: o . «iii©i a(4ti-s 

SS©«^Tfo. PCM4'C©3&fc*-'<Jl<AEiS£pJ«2 

pcm4 it, mKtt>\*m>v\>9WNftw&.m \ 

45fi-j t:«S7t 4 M4 ftcc F DM4 5 K*fj{bS4a 
ft. C©»^. aaJ5ray>-Fu^Xi*WW*«Wft 
77<f-"rtt, 04^Sf^iH#jftilf=>4lft. «©J: 

J >a*li©9iJf I ©iiiit^m:i F jr^. u*>i/<t*t*., p 

A*t'X^A*>ft*^Shftar6, r-OMaft. PCM4 
i^tC. 1311 OKEHRStlfct/Af At*. J flR&lKlfc** 

iwicwor^swcjEtT^nftiffl. *u»it<>fc*/^@B 
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TMcs&im&mzm? *c 4**. hwic<j^ 
10 06 2] jjsttt? t 4 "Umiti'zrm. ?+- 

Jones et a"l.,lEKE Trans. Electron . ,E81-C, 180(139 

[ 0 0 6 3 ] 5 0 f s £*))s&>>a\'Xii%ffl-&te.i>)ic io 
It. F D M * t> * - JUft 5 1, M* jfcP S Mrt© 3 '^4a J: £>' 

ffi;*©£i*©li]{Hiasa3><<: a *. p s mthdS-sWt*© 

MM*. 0 I iS<cl«&b-CMtcSS»*4T.fc ! F DM© 
Sr£»«W>WiW{*, ^SKSMtll/rteS. 13 1 
F DM4 5 &<OlfoW>tj:mmvm£fti>. IB 1 (CT 
Jft^r^^tc:. **a3££fW>W-7 WM*!/<rt-i> 
PCM4©3:,i:5>fe3rliSlS'r&fc»K:iem$la.i. 05 
tCTlg^tfJ^tC, F DM®i*^iJ»tt*fOT»«t*fi 
&&r?7T-^<l 5, 16. 1 7«rlS$C4-C. JV\>>> 

[ 0 0 e 4 ] p smm>immim i 2 aora 1 3 k 
jM*»t*»o. •etie.t*PSM«ct}ii«-cA^'C-#'5«^ 

7- + - 7 7 T 4 f< 7 7 ? V HfcWF £ OR V (S * <fc ? 
"S-eA^ftSBMftHOBtfcfc, PCMCPSMfcW 

4. 9J0?«tf(84t/r, *»«*- + -^7T^<r9 9 
y®*rte* P CMWSte* MKf-4 fc*« P S Mtc« 

m s ns. -c-co <fc -5 «cEfUfr*^«t ox* s n-ct, >4^. 

[0065] W-7T^^©ftffl*e<,»ltPSM-C«!)L 30 
p, . ^-KilWitefek:, B|i2tt:sft*.*9aPS 
M«ffli©*iw«*ipsM2b4uriRsni:w«. ce 

tmWfcWWMt, PSM2 bf®tk (3%/2tt) 
ft. PCM4-C©S«»tt©*l*iKE>IMttW»«rr 

4. psM2bt*. psMcmeet^&tctta-rftfe 
mem,* + r -p<7? -V yBtfttrittitirfc 40 

[0066] F S M«>Mo»mn£ 1/ 

f. 01 3(CBBfll*'PSM2c4t/t:mSnT*»9, £ 

4w*. t -7-7 7 -/ ? mm** 
9. *-**b-$50, 4*j;cxaJ®7T ■Y.'visiaasifil 

Wtt^S 1 **T4. CC'C, PCM*i>»-*rt©« 
flSttJ:im«»l!(*IMW*fc»(c. Eomf 
7 7 A ><7v v 9 It, E«>2 ftfttttt? 

♦j. ite7T ■{/■maatsawFs it*. jsmae©tt 

ftn&2ft. 3i*. 4*jrl«*flfe. — : >M±<D7r-< 50 
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3iX, 4^*iJ:D-CSrnitJ:0S:X©^»t©aitf 

[0 06 7] Yb*«»#»&©iMS *tfc>M*i*^ 

(C. /W*M|l?£S6&4JIMR#Bl 4KWJ; 
oKJIKSns. £©#&. MiUAWSHB5 2t*jRlJJ<t> 
3a42*aw*e«BSAM2 3 b©«! 
4. PSM24#U>OtWl*i^-*AMl 3a©RSI 

a*. EHff«MtfJ*»4fc*>«:. *«~ FtMo* 

**- K^ffiaRWKjatesft, Kai^nfci^ <m.e. 

Feiwnm et al . ,Uh1t«l Stntes Patent, No. 5,818.530) 

put*. ^*Aaaw6 2i*. -«s«fc 
*e - jfc** s <, »{tsa - **3fiiBS© j; ancgdns 

ii*, 5 0MHa*»65KHt^> WfiSTSif, * 
4tWH«'S'*. **14*. S»a^ 79-C6&$Wt 

& w a . ffix 4 * •rast^oi' ^ k tu^ < 7 - 4* 
7apSMt»pcM4*aL.r*j«j. cent, jti'* 

[0068] HNw-«i>» - a a m 1 3 a it. mm 

JibK^-t>SiM>. BttK, AM 1 3a*>6<Dfe 
* h^tfeo^jUAtcjWftS*!, ccc, BBl4lua:SJ 

0 © I B|4*8S8:SI©* &&kitb . J«©tc. PSM 
2 4 PCM 4 x-mt *h4»fi.» t*XWH6SMM« 
«rfi'Mb^4. isilitc, fl^frOMWtt. ^c»a 
.•ouxa^aL-K, P SM £ r-©+0as©@ef4tiK 

SS€:i*S'5-4C4*SB«>5. 
[0 06 9] -«^OU^Ittlsn*4. *«>i»«B"C 

wse&fiiSKioowsfaisffltt, ^a^t-xjfjtt&te 
^cifg-'Ntsn*. f6a.'fji»x8^w, ^*,a/« 

.'U^^* l-A<fc5£J!Wafc»K, @ 1 4 KsSf J;-5a 
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•>OU;MlkSM>«. **(C¥6fc/t**K:gfcft3ft*, ft 

Ssc-itTis i o ** 4iait;*& ^c*tt^*Ajt 

[0 07 0} H14«7Rt,fc}<eWr».f Jl>*4>. *<i 

|8."VrP.L.„ [<TS <w> /dw") w... 
CC'C. P,li.'fH-*C'b - -i;;-;'7~-c;&0, S (tu) 

ifRJUSr-, L.„. [expit'D - l] /v. cc 

v. Litst«iss-c. e&m&s&tcvmmfm ao 

•t-ftiS, £j 1 \\ stctefllOfcS 0 0 f sxilztciibX 
*g«in* ftfc. - l 0 KOtmirt Mt, 1 8 0 0* 

*- ftmnrzctustovti*. c©m£*- m 

C i»* U s -C-© J: 5 #*e«s&6&*»«&i$$ 
fc4tbr£«&«fe«ff*tofrK, 01 5tc*tJ;-5ft 

t ;<5 5jW(MgS5 6©*t!J©><*©»K:SgB*- K 
7 < A/* i l_/Cf£)3Sft4 ; C C K&SDAtfiS 

J^Sn^o K7 < A* 5 5». £*- KtWSS 

5 6 ©&I7J©-' <*©&©*- FtfMKO, K*e 

SftfcitffeltifcJCM.*. p>X6 0f*. «*i6i5 6© 
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5 2a. 52b m&t&tc&iamStiSc ?7?f 

mtP*- F?t^<5 6©£**- KftBffHOT )S 
l*£«at|»#8ft. CC'C. F7t 

;<-c**« <* ft*; b- ^©stffl^s £ s 6 tears* •& 
^lajnT j: ^ «sm 5 ^ - 5 9 cptrc* «s« 4 

L/C. 6 0 - 7 0 d B©^CS Swy^A- ^'A*U»*t-C- 

©A5ft«W{t?p%n, p j iiAftf?!/- h'.'^ 

XS01 J x+^^l^^S'CtttSf *C£*»&g#3tt 
SfiUcJr^^SMj . PSM> fe.feVPCMs kft&ic 

*Ts-tt*ct«i, Eii5<c**J:^'a*e<ais j &y»'- 

*«:flW.r*ll«:. (^JDW^250SI«|5 2b-Ctt^*i 

4. jr i seaas 5 2a oEHiaakotto jBoniistf: . m 

S*ra»W, @15W. CCtC**3W4l« , C»N'S 
nfc>HBB#W5. 4 0 0. 3 5Q0M5tt,'<-oD#># 

[00721 *^©9IJ©^tfi«4 U'C, &1'#?WS*t 

Ml-1*14&<»^5tC, HBESnfeg*^? 
[0 07 3] *-£ft*SW*C4t*. ^T^^iSifiv 

&c4r-*i., bti.fi~>x. —mc. ^aiti^f-A© 

•6C4-C. 9W^n«. ^©cfc^ftWlSii, ^J<4 
<> 1 0Km©S<S&fcfe. 1 0 1) B/KanfclTCWJfifr 

ftSfitW*. 3dB/Ktt!yT<Z>f<Jf#£<>fe, SSlS;Wi 
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[0074] iSiS? -f >"C«>«t«J|I«JA;UXflWtJl««*II 

4 utwsn&tofetuiwN o . o o o o o « 

£Ut, jft*^5-7>Wi»35*9-?>S'7 MA-** 20 
? t >?Ji§&fP * £ H 5 C t It, MfiettfflTJ: < m 

a * ss <c m <* n * * > ?t< a- a i m m * 
10 0 7 6] &B&&v-?>imwj~smtt rvn > 

Ami TK.ih$tlX1,'1>. CCT, *§«.»Sfc><**ttf- 

*<QlbO>-71?>< , >0>-7r-iJ<V<bZ>. MA 
ANefflMXli*, Ell 7 «SW J: 5 «■> (*A0fHNB 

*7 b bfc*t*2 t\$.m $ tvfct'- MAAli, *-7>«t 
OVMffU ffi^ffl>37 I fef**fc«>«:, El 1 IKm? 
[0077] 9 y mmvo> 

aKSSTCS* 5 tf 4. fci l\Z. m 1 4 7 o n in 
©sjO^Wrt-atf:, i/y * ? t .'<4i-c- 1 5 6 0 n m<0 
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[ 0 0 7 8 J v -?>«IWi|»6n*8S*W>*41«*tt, 

4'c*«sft£. 

[0 07 9] S6tC, 9*?>IMK)N1I^^ M>tt 
tc^^ $ ft*. ^ T ^flWAWBwttff b «U* C 

sftawftwa^tei*. 

t&mzk^x. ^jU^ * 6 X* * ^ *ij?£ J; 0 IE t »^ 
an Fifc©ww*jttwtcsfc& * c i^r * * c 1 1 

it, IBSWiVWff ^ o 7 7 ^ ^tStlf* C 4 * WetC 
[ 0 0 8 1 ] J: 0»i*«*CS ^ 4 , B I *c*Sftfc7 * 

0 0-1500 i&m«mu:^>ieaiMk^ h£ft 

4. C©7T^^ti*-'J^T^^<'CiJ:^o 140 0 
-150 0nmNW|(C5?>SBnifi^7 h«^7 

T?. f#^ft* ( 



li1tn-//umm/f; ir»H1 innit an in/timntmitVia mHl9\mnnn^9n^rXin4nO=irnarti»/m«rXTn/ini =/NTQ A 0/7/0nnQ 



Page 1 of 1 



CM) 



29 



[03 ] *fm<DW-&teflicm?z5A. ^ntcW?-*< i 
v - x-m <* n ivmmm&-'«7 - 1 mom* 

n. <psm> <D&-zmM<omt-ibz. 

[06] **WCfiWB^*fc»©i'- h^et^-iU {S 

m> <cm=#*mmv**. 

[08] iatmcum* <s 

M> «MaMMilK«E)H'C««, 
[09] *ftW-Cttra , j'*ft:«)©v- F^i^-JMS 

[010] 77-/J<3fi*y»-JKFDM) Ell 
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e*©0-ca>&, 

[011] «SWC«fflt&feJ&©? t •P«9B*S>» 
-* <FDM) <O-^tt<»!)©0T?*S. 
[012] *J6WTftfflt*«i«>©^vl'Aa:«lgg*s> 3k 

[0133 *SWCW*fti&ctv<*Ai«HI«MIH 

[0 1 4 3 w asaus* <t ftnwmmfiiws $ n& 

[0153 'f»xNMK? £4ttWM*fl»afe* 

[0163 3fea«W0K4*t7&*||%W©g||<ir>jtiajfl©|g 
[0173 e»iS«^i&RB]S 7 f >i*<f8<PiS# fc w 
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